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Jpn. Pat. Appln. KOKAI Publication 2003-319434 

SP Number : B0006P0606 

(English Documments Translated by Translation Software) 
(54) POSITION SERVER AND COMPUTER PROGRAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a position 
server to exactly locate a mobile telephone. 
"SOLUTION: The position server estimates the 

environment of a portable telephone on the basis 
nof base station information received from the 
portable telephone or almanac information of a 
base station, mal<es a base station retrieval list 
including base stations existing around the 
■ portable telephone at high possibilities, and sends 
it to the portable telephone. The portable 
telephone may measure base station signals from one base station located at a 
near range from own to send proper measurement results of the base station 
signals to the position server, based on the base station retrieval list received from 
the position server, whereas setting a good radio-horizon base station located 
remotely from own as a communication base station. Thus, the position server can 
receive the proper measurement results from the portable telephone to exactly 
locate the portable telephone. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]lt is used with a position specifying system provided with a mobile 
communication terminal constituted so that a base station which exists in a base 
station retrieval list characterized by comprising the following received from a 
position server might be searched and a measurement result of a base station 
signal might be transmitted to a position server through a communication base 
station, A position server which pinpoints a position of the mobile communication 
terminal concerned based on a measurement result of a base station signal 
received from a mobile communication terminal. 

A means of communication which base station information is received from a mobile 
communication terminal, and transmits a base station retrieval list to a mobile 
communication terminal through a communication base station. 
Holding mechanism holding almanac information on a base station. 
Based on almanac information on a base station currently held at base station 
information received by said means of communication, or said holding mechanism, 
environment of a mobile communication terminal is presumed from a mobile 
communication terminal, A control means which creates a base station retrieval list 
and makes a created base station retrieval list transmit to a position server through 
a communication base station from said means of communication so that a high 
base station of a possibility of existing around a mobile communication terminal 
may be included. 



[Claim 2]lt is used with a position specifying system provided with a mobile 
communication terminal constituted so that a base station which exists in a base 



station retrieval list received from a position server might be searched and a 
measurement result of a base station signal might be transmitted to a position 
server through a communication base station, To a position server which pinpoints 
a position of the mobile communication terminal concerned based on a 
measurement result of a base station signal received through a communication 
base station from a mobile communication terminal. A procedure of making 
environment of a mobile communication terminal presuming based on base station 
information received from a mobile communication terminal, or almanac information 
on a base station currently held. It is a computer program in order to perform a 
procedure of making a base station retrieval list creating, and a procedure of 
making a created base station retrieval list transmitting to a position server through 
a communication base station so that a high base station of a possibility of existing 
around a mobile communication terminal may be included. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of tfie Invention] 
[0001] 

[Field of the lnvention]This invention relates to the computer program executed in 
the position server which pinpoints the position of the mobile communication 
terminal concerned based on the measurement result of the base station signal 
received through the communication base station from the mobile communication 
terminal, and said position server. 
[0002] 

[Problem(s) to be Solved by the lnvention]For example, there is a thing using the 
base station signal from the peripheral base station located around the 
communication base station where the mobile communication terminal is 
communicating as one of the position specifying systems which pinpoints the 
position of mobile communication terminals, such as a portable telephone. In this 
case, if a mobile communication terminal tends to pinpoint an own position 
independently, a mobile communication terminal needs to hold the almanac 
information on a base station, and. It is necessary to perform an operation with a 
complicated mobile communication terminal, and, as a result, there is a situation 
that the price of mobile communication terminals becomes high, or composition 
becomes complicated. 

[0003]From such a background, a position server holds the almanac information on 
a base station, and. A mobile communication terminal transmits the measurement 
result of a base station signal to a position server, it calculates based on the 
measurement result of the base station signal with which the position server was 

received from the mobile communication terminal, and the assistant positioning 
type system which pinpoints the position of a mobile communication terminal has 
spread. 

[0004]Now, such a position server in the assistant positioning type system which 
pinpoints the position of a mobile communication terminal. If a base station signal is 
received from the peripheral base station located around a communication base 
station, a mobile communication terminal will measure the receiving intensity and 
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the phase of a base station signal which were received, and will transmit the 
measurement result of a base station signal to a position server through a 
communication base station. If the measurement result of a base station signal is 
received from a mobile communication terminal, a position server will calculate 
based on the measurement result of the received base station signal, will pinpoint 
the position of a mobile communication terminal, and will transmit a specific result 
to a mobile communication terminal through a communication base station. Thus, 
between a mobile communication terminal and a position server, the measurement 
result of the base station signal which is needed for an operation, and the specific 
result of having pinpointed the position of the mobile communication terminal are 
transmitted and received through a communication base station. 
[0005]By the way, in an idle state, a mobile communication terminal receives a 
paging channel from a communication base station, and acquires the neighbor list 
showing the list of peripheral base stations located around a communication base 
station. In this case, since a mobile communication terminal receives a paging 
channel from the communication base station after changing a communication base 
station and acquires a neighbor list whenever it changes a communication base 
station, it will always acquire the newest neighbor list. And when positioning a 
mobile communication terminal, it will receive a base station signal from the base 
station which exists in the neighbor list currently held at the time, and will measure 
a base station signal. 

[0006]Now, since the receiving condition of an electric wave is the composition of 
setting up a good base station as a communication base station, generally, a mobile 
communication terminal will usually locate for example, set up a base station (A) at 
a short distance as a communication base station from a mobile communication 
terminal, as shown in drawing 8. Here, the solid line shows communication between 
a mobile communication terminal and a communication base station among drawing 

[0007]As a result, in this case, since it becomes the base station located around a 
base station (A), i.e., the base station where it is located at a short distance from a 
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mobile communication terminal, for example, a base station (B), (C), (D), (E), and 
(F) exist in the neighbor list, When the base station which exists in the neighbor list 
is searched, a possibility of a mobile communication terminal of succeeding in 
search can be high, it can measure the base station signal from the base station 
which succeeded in search, and can transmit the measurement result of a suitable 
base station signal to a position server. Here, the dashed line shows 
communication between a mobile communication terminal and the base station 
which exists in the neighbor list among drawing 8. Thus, a position server can be 
calculated based on the measurement result of the suitable base station signal 
received from the mobile communication terminal, and can pinpoint the position of a 
mobile communication terminal appropriately. 

[0008] However, when the electric wave from the base station which a mobile 
communication terminal moves to the place which serves as a shadow of a building 
etc. as shown in drawing 9 , and is located at a short distance is interrupted in a 
building etc. The base station located at a short distance is not set up as a 
communication base station, but it is easy to be expected to be located far away 
(the obstacle which interrupts an electric wave does not exist between mobile 
communication terminals), for example, a base station (K) may be set as it as a 
communication base station. 

[0009]Since it will become the base station located around a base station (K), i.e., 
the base station where it is located far away from a mobile communication terminal, 
for example, base station (I), (J), (L), (M), and (N) exist in the neighbor list, in this 
case if it becomes so. When the base station which exists in the neighbor list is 
searched, a mobile communication terminal, Even if a possibility of succeeding in 
search is low, and the base station signal from the base station which exists in the 
neighbor list cannot be received good, and it is able to succeed in search 
temporarily and it is able to receive a base station signal, The measurement result 
of a suitable base station signal cannot be acquired, and the measurement result of 
a suitable base station signal cannot be transmitted to a position server. Therefore, 
the position server cannot pinpoint the position of a mobile communication terminal 
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appropriately. 

[0010]As shown not only when a mobile communication terminal sets up the good 
base station which is expected to be located far away as a communication base 
station, but in drawing 10, such fault. It may generate, when [ which is a repeater 
base station ] base station (I)' was set up as a communication base station, for 
example, or also when a base station (H) is located for example, set as the opposite 
shore as a communication base station as shown in drawing 1^^^^^ 
[0011]this invention is made in view of the above-mentioned situation, and comes 
out. In the position server which pinpoints the position of the mobile communication 
terminal concerned based on the measurement result of the base station signal with 
which the purpose was received through ** communication base stations, Even if it 
is a case where a mobile communication terminal sets up the good base station etc. 
which are expected to be located far away as a communication base station, The 
measurement result of a suitable base station signal can be received from a mobile 
communication terminal, and it is in providing the position server and computer 
program which can pinpoint the position of a mobile communication terminal 
appropriately. 



[0012] 

[Means for Solving the Problem]According to the position server indicated to claim 1 , 
a control means. Environment of a mobile communication terminal is presumed 
based on almanac information on a base station currently held at base station 
information (an antenna direction and position information) received from a mobile 
communication terminal, or holding mechanism, A base station retrieval list is 
created and a created base station retrieval list is made to transmit to a mobile 
communication terminal through a communication base station from a means of 
communication so that a high base station of a possibility of existing around a 
mobile communication terminal may be included. A mobile communication terminal 
searches a base station based on a base station retrieval list received from a 
position server, and transmits a measurement result of a base station signal to a 
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position server tfirougli a communication base station. And a position server 
pinpoints a position of the mobile communication terminal concerned based on a 
measurement result of a base station signal received from a mobile communication 
terminal. 

[0013]Therefore, since a position server comes to transmit a base station retrieval 
list which includes a high base station of a possibility of existing around a mobile 
communication terminal to a mobile communication terminal, a mobile 
communication terminal, When a base station etc. which are located in a good base 
station which is expected to be located far away from self, a repeater base station, 
or the opposite shore are set up as a communication base station. That is, even if it 
is a case where a base station located at a short distance from self does not exist in 
a neighbor list, A base station signal from a base station located at a short distance 
from self based on a base station retrieval list received from a position server can 
be measured, and a measurement result of a suitable base station signal can be 
transmitted to a position server. In connection with this, the position server can 
receive a measurement result of a suitable base station signal from a mobile 
communication terminal, and can pinpoint a position of a mobile communication 
terminal appropriately. 

[0014]According to the computer program indicated to claim 2, the computer 
program concerned. It is used with a position specifying system provided with a 
mobile communication terminal constituted so that a base station which exists in a 
base station retrieval list received from a position server might be searched and a 
measurement result of a base station signal might be transmitted to a position 
server through a communication base station, If it installs in a position server which 
pinpoints a position of the mobile communication terminal concerned based on a 
measurement result of a base station signal received through a communication 
base station from a mobile communication terminal and it is performed, A procedure 
of making environment of a mobile communication terminal presuming based on 
base station information received from a mobile communication terminal, or 
almanac information on a base station currently held. Since it comes to perform a 
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procedure of making a base station retrieval list creating, and a procedure of 
making a created base station retrieval list transmitting to a position server through 
a communication base station so that a high base station of a possibility of existing 
around a mobile communication terminal may be included, The same operation 
effect as what was indicated to above-mentioned claim 1 can be obtained. 
[0015] 

[Embodiment of the lnvention]About one example applied to the position server 
which pinpoints the position of a portable telephone hereafter based on the base 
station signal from the peripheral base station located around the GPS satellite 
signals from a GPS (Global Positioning System) satellite, or a communication base 
station in this invention. It explains with reference to .draw[ng.X^^ !^I?wlD£.Z- 
[0016]First, drawing 2 shows the composition of the whole position specifying 
system roughly. The portable telephone 1 determines a communication base station 
based on the receiving intensity of for example, a base station signal from two or 
more base stations 2, Various kinds of signals are transmitted and received 
between the position servers 4 through the CDIVIA (Code Division IVIultiple Access) 
network 3 by the determined communication base station. The portable telephone 1 
and the position server 4 receive the GPS satellite signals from GPS Satellite 5. 
The position server 4 holds the almanac information about the almanac information 
about GPS Satellite 5, and the base station 2, including an installed position, the 
direction of an antenna (directivity), a service area, etc. 

[0017]DrawJng^^^^^ the functional block of the position server 4 roughly. The 

GPS wireless section 7 where the position server 4 searches GPS Satellite 5 to 
CPU(Central Processing Unit) 6 (control means as used in the field of this 
invention), The communications department 8 (means of communication as used in 
the field of this invention) which transmits and receives information through the 
CDMA network 3 between the portable telephones 1 , It has the composition that the 
memory 9 (holding mechanism as used in the field of this invention) holding the 
almanac information about the almanac information about above-mentioned GPS 
Satellite 5 and the base station 2 was connected. 
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[0018]Next, drawmgj[, drawing 4, or drawing 7 is explained about an operation of 
composition of Inaving described above. Here explains the case where the position 
of the portable telephone 1 is pinpointed, without getting the position server 4 
blocked and using the GPS satellite signals from GPS Satellite 5 only based on the 
base station signal from a base station. 

[0019]First, as shown in drawing 4, the case where the portable telephone 1 located 
for example, sets up a base station (A) at a short distance as a communication base 
station from self is explained. 

[0020]lf a paging channel is received from the base station (A) located at a short 
distance from self when it is in an idle state, the portable telephone 1 will analyze 
the received paging channel, and will acquire a neighbor list (inside of drawing 1, 
Step S1). At this time, on the neighbor list acquired by the portable telephone 1. 
Since the portable telephone 1 has set up the base station (A) located at a short 
distance from self as a communication base station as shown in drawing 5 (a), a 
base station (B), (C), (D), (E), and (F) will locate for example, exist at a short 
distance from the portable telephone 1. And if the portable telephone 1 detects 
having performed operation in which a user directed a positioning start, for example 
(inside of drawing 1 , Step S2), it will transmit a positioning demand and base station 
information to the position server 4 through the base station (A) which is a 
communication base station. 

[0021]ln the position server 4, if a positioning demand and base station information 
are received by the communications department 8 from the portable telephone 1, 
CPU7 pinpoints a communication base station based on the received base station 

information (inside of drawing 1, Step T1), and it pinpoints a reference base station 
(inside of drawing 1 , Step T2). And CPU7 presumes the environment of th e portable 
telephone 1 based on the base station information (the antenna direction and the 
position information) and the almanac information on a base station which were 
received (among drawing 1). A base station retrieval list is created so that step T3 
and the high base station of a possibility of existing around the portable telephone 1 
may be included (inside of drawjng^ 1^^ Step T4). 
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[0022]When it explains concretely, CPU7 in this case, If it presumes that the 
portable telephone 1 is located around a base station (A), as shown in diaMO.g...§Jb). 
A base station retrieval list is created so that the base station which was located 
around the base station (A), for example, chose a base station (B), (C), (D), (E), (F), 
and (H), and was chosen, i.e., the high base station of a possibility of existing 
around the portable telephone 1, may be included. Thus, when the portable 
telephone 1 sets up the base station (A) located at a short distance from self as a 
communication base station, the base station which exists in the neighbor list 
acquired by the portable telephone 1, and the base station which exists in the base 
station retrieval list created by the position server 4 will be abbreviated-in 
agreement. And CPU7 makes a positioning response and a base station retrieval 
list transmit to the portable telephone 1 from the communications department 8. 
[0023]lf a positioning response and a base station retrieval list are received from 
the position server 4, the portable telephone 1, The base station which exists in the 
received base station retrieval list is searched (inside of drawl ng^^^l^ Step S3), the 
base station signal from the base station which succeeded in search is measured 
(inside of drawing 1, step S4), and the measurement result of a base station signal 
is acquired (inside of drawi^n^^^^ Step S5). And the portable telephone 1 makes the 
measurement result of the base station signal which did in this way and was 
acquired transmit to the position server 4 through the base station (A) which is a 
communication base station. 

[0024]ln the position server 4, if the measurement result of a base station signal is 
received by the communications department 8 from the portable telephone 1, CPU7 
calculates based on the received measurement result, and it pinpoints the position 
of the portable telephone 1 (inside of drawing 1 , Step T5). And CPU7 makes a 
specific result transmit to the portable telephone 1 from the communications 
department 8. 

[0025]On the other hand, as shown in drawing 6, for example, the portable 
telephone 1 is easy to be expected for the portable telephone 1 not to set up the 
base station located at a short distance from self as a communication base station, 
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but to be located far away from self, the case where a base station (K) is set up as a 
communication base station is explained. 

[0026]lf a paging channel is received from the good base station (K) which is 
expected to be located far away from the self which is a communication base 
station when it is in an idle state, the portable telephone 1 will analyze the received 
paging channel, and will acquire a neighbor list. At this time, on the neighbor list 
acquired by the portable telephone 1. Since the portable telephone 1 has set up the 
good base station (K) which is expected to be located far away from self as a 
communication base station as shown in drawing 7 (a), it will be located far away 
from the portable telephone 1, for example, base station (I), (J), (L), (M), and (N) 
will exist. And if the portable telephone 1 detects having performed operation in 
which a user directed a positioning start, for example, it will transmit a positioning 
demand and base station information to the position server 4 through the base 
station (K) which is a communication base station. 

[0027]ln the position server 4, if a positioning demand and base station information 
are received by the communications department 8 from the portable telephone 1, 
CPU7 pinpoints a communication base station based on the received base station 
information, and it pinpoints a reference base station. And CPU7 presumes the 
environment of the portable telephone 1 based on the almanac information on a 
base station, and it creates a base station retrieval list so that the high base station 
of a possibility of existing around the portable telephone 1 may be included. 
[0028]Now, the portable telephone 1 is not located around a base station (K) CPU7 
in this case. Like [ when it presumes that the portable telephone 1 is located around 
a base station (A) ] the case where it describes above, as shown in drawmsX,('^)' ^ 
base station retrieval list is created so that the base station which was located 
around the base station (A), for example, chose a base station (B), (C), (D), (E), (F), 
and (H), and was chosen, i.e., the high base station of a possibility of existing 
around the portable telephone 1, may be included. Thus, when the portable 
telephone 1 sets up the good base station (K) which is expected to be located far 
away from self as a communication base station. The base station which exists in 
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the neighbor list acquired by the portable telephone 1, and the base station which 
exists in the base station retrieval list created by the position server 4 are not in 
agreement. And CPU7 mal<es a positioning response and a base station retrieval 
list transmit to the portable telephone 1 from the communications department 8. 
[0029]lf a positioning response and a base station retrieval list are received from 
the position server 4, the portable telephone 1 will search the base station which 
exists in the received base station retrieval list, will measure the base station signal 
from the base station which succeeded in search, and will acquire the measurement 
result of a base station signal. And the portable telephone 1 makes the 
measurement result of the base station signal which did in this way and was 
acquired transmit to the position server 4 through the base station (K) which is a 
communication base station. 

[0030]ln the position server 4, if the measurement result of a base station signal is 
received by the communications department 8 from the portable telephone 1, CPU7 
calculates based on the received measurement result, and it pinpoints the position 
of the portable telephone 1. And CPU7 makes a specific result transmit to the 
portable telephone 1 from the communications department 8. 
[0031 ]By the position server's 4 presuming the environment of the portable 
telephone 1, and creating a base station retrieval list and transmitting to the 
portable telephone 1 so that the high base station of a possibility of existing around 
the portable telephone 1 may be included as explained above. It becomes possible 
from the portable telephone 1 to receive the measurement result of a suitable base 
station signal, and it becomes possible to pinpoint the position of the portable 
telephone 1 appropriately. 

[0032]By the way, although the case where the portable telephone 1 sets up the 
good base station which is expected to be located far away as a communication 
base station is explained, the above is also the same as that of this, when the 
repeater base station was set up as a communication base station, or when the 
base station located in the opposite shore is set up as a communication base 
station. 
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[0033]As explained above, according to tfiis example, in the position server 4, the 
environment of the portable telephone 1 is presumed based on the base station 
information and the almanac information on a base station which were received 
from the portable telephone 1, It constituted so that the high base station of a 
possibility of existing around the portable telephone 1 might be included, a base 
station retrieval list might be created and the created base station retrieval list 
might be transmitted to the portable telephone 1. 

[0034]Therefore, the good base station where the portable telephone 1 is expected 
to be located far away from self, Even if it is a case where the base station located 
at a short distance from self does not exist in a neighbor list when the base station 
etc. which are located in a repeater base station or the opposite shore are set up as 
a communication base station that is. The base station signal from the base station 
located at a short distance from self based on the base station retrieval list received 
from the position server 4 can be measured, and the measurement result of a 
suitable base station signal can be transmitted to the position server 4. In 
connection with this, the position server 4 can receive the measurement result of a 
suitable base station signal from the portable telephone 1, and can pinpoint the 
position of the portable telephone 1 appropriately. 

[0035]This invention is not limited only to the above-mentioned example, and can 
be transformed or extended as follows. Mobile communication terminals may be 
other things, such as a Personal Digital Assistant which has not only a portable 
telephone but a communication function. A base station may be the composition of 
having a function of a position server. It may apply, when it pinpoints the position of 
a portable telephone using the both sides of GPS satellite signals and a base 
station signal. 

[0036]The computer program which CPU executes. Not only in what is memorized 
from the beginning (for example, stage of commercial production), For example, it 
may download through a network from a specific server, or may be transmitted and 
installed from recording media, such as CD-ROM (Compact Disk-Read Only 
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Memory) and a card. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1| The figure showing the flow of processing of one example of this 
invention roughly 

IP.r.^.MQ9...?lThe figure showing the entire configuration of a system roughly 
[Drawing 3|The functional block diagram showing the composition of a position 
server 

LPl?M!19...11"'"he figure showing roughly the mode at the time of setting up the base 
station (A) located at a short distance as a communication base station 
[Drawing 5|The figure showing a neighbor list and a base station retrieval list 
|I)rawji(|^ figure showing roughly the mode at the time of setting up the good 
base station (K) which is expected to be located far away as a communication base 
station 

[Drawing 7|Drawing 5 equivalent figure 
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[Drawmg^The figure showing rougfily tfie mode at tfie time of setting up the base 
station (A) located at a short distance as a communication base station 
L?IlM!3.9..MThe figure showing roughly the mode at the time of setting up the good 
base station (K) which is expected to be located far away as a communication base 
station 

[Drawing 10|The figure showing roughly the mode at the time of setting up repeater 
base station (I)' as a communication base station 

[Drawing 1 1|The figure showing roughly the mode at the time of setting up the base 
station (H) located in the opposite shore as a communication base station 
[Description of Notations] 

As for a position server and 6, a portable telephone (mobile communication 
terminal) and 2 are [ the communications department (means of communication) 
and 9 ] memories (holding mechanism) CPU (control means) and 8 a base station 
and 4 1. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 9] 
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